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(57) Abstract: Deep groove ball bearings are used as bearings (20, 30) supporting both side 
portions of a worm (14) that continues to a motor (10). In a first bearing (20) on the motor 
(10) side, curvature radii (Rl, R2) of raceway grooves (21a, 22a) of an inner and an outer ring 
(21, 22), respectively, are set in a numerical range that satisfies at least either a first condition 
whoe the curvature radius (Rl) is between 52.5% or more and 75% or less of a diameter (r) 
of a ball (23) or a second condition whare the curvature radius (R2) is between 53.5% or more 
and 85% or less of the diameter (r) of a ball (23). 

(57) 51^1: 




IT) 

O 



^ — ^ 1 0 \z.i^fi::^ f7 7ir — 1 A (onm^^ ^WiT 2 0 , 

3 0 i: UT^jtM3E$|ii^^ ffi V>S„ ^ — 1 0 fill 0 1 Ift^ 2 0 > 

5 2. 5%Ui±7 5%j^Ti:-r6^1 ^^4^ b . 2 2 {;i *3 It -5 fLol 

i^2 2aOft^^#R2^, S2 3<D]l:#r<^5 3. 5%iiA_b8 5% 
WT^-r^^2^#i:(^5*>. <P'fi:< h t> - CO ^ # fc r ^Itt ^ 



wo 2004/051101 Al lilliiiiliiiillililiiliililliin 



Osaka (JP). 

(74) ftSA: nil (OKADA,Kazulilde); TS30-0022 X 
EJ& *BEm dbBia?EIBr 1 3»3 8#^ftBeiU:ft: 
fig Osaka (JP). 

(81) (Ml^)'. CA, KR, US. 



(84) m^md^m-' a — a'y/miKAT.BE,BG.CH.CY. 
CZ, DE, DK, BE, ES, FI, FR, GB, GR, HU, IE. IT, LU, MC, 
NL, FT, RO, SE, SI, SK, TR). 



wo 2004/051101 



PCT/JP2003/015612 



h M i- s o 

i^^^mVfch(Of)i^^ 1 - 4 3 0 6 2-§'<25f^^ B:^mm 

2P11-171027 -^<2^^#R^)o 



1 



wo 2004/051101 



PCT/JP2003/015612 



te:?^fc5o r <^ <fc 5 i;it^^^^^(^f5^att^fJffl b T - A # |F|$ <^ fill 
X. — A O ^ ^ t C ^ b T l> * - A 7}^ - /V ^ Di -g- $ ii: T V > ^5 # 

;^--AO#$!3*f^:«/^l^s^:/^{^^^:*|•bTtB*f^l^IWti'^i^ J; 5 Jeiftc-g- ^ tb^c 

(^#^. ±5ziibfc J; o\z.mm^<o^t^ • i ;&sf|;^f^X'^B*|•^l^J-r 
5 ^ (c: c ^fc < § o 

<D $ tt>6^0llI^f|l|{C^i^® ^"1*5 C7 — ^ — 

=g;dSEEOiiL^O 5 2 . 5 7 5 %^^JlT ^ ^ 1 i: . ^#(7)$lL3l 



2 



wo 2004/051101 



PCT/JP2003/015612 



^lij;'j;55f^ffl L/C # Htrl5#§:<^ J: o T * - i^ >6S lH]^i- 

® HI 6 o 

I2I2(*> Illl<7) (2) - (2) Ummt^h^tL^^'P — r iy:^ V=^=- V(D 

m2^(Dmm^<D±.^^^miz\^x7ri-rmmmxh^o 

met*, \^(Dy^v — T \yy^ hca-^^y b(Di£:^^$!5^®lll'??fcSo 



3 



wo 2004/051101 



PCT/JP2003/01S612 



i- m S o 

El 1 0 fi. ^ ib\i^i&.(Dy<'7 —Ti^:^ h -y h <^ te:*:^lfl5^® El 5 o 

El 1 1 ibi^i^<Dy<u — T -y:^ h^=-'-y h (D^^m^Wfmmx-^ ^ ^ 

13 1 2 tt. $ b i:im(Dy<i7 — r i^:^ h^=-y h (Oi^:kmUWr'mmx* h ^ o 

(31 ^s:^ \.x^m^<Dm^i^^mm\^nvxmmti^^m-t?>-h<D-vtbV) , 

^$tb5m;^tt6 t ^^m^ — ^ 7 p^x^m^(D h — V- 3 v-^^ — J: 9 
/N" !7 — T v- h^-y h Sit. m^:^TT V >- ^Js ^ - /KD |h| »j ^ 

iQ^h ^ i!--J^^^m.m 1 1 i ^^#xLTV^5o 

@^^n-CV>§o !>;*--A14fi. ^(n>^^->3n^^\Z.^ Hr — J^^^^l ^ 
}z:>^ LTBi-a- $ tl.T V^ 5o — 4{*^ — 1 0(DHl:t?*4l 0 a 

tj::^7 y 1 6 UT^-^ $ t^T v^ 2)o 5>j^-^i4O^-i?i0 
<i<D^J^^, :;57 ^ y 1 6 (DF^J^ i: , ^ 1 0 m 1 0 a 



4 



wo 2004/051101 



PCT/JP2003/015612 



jSl^Zl — #:'fl^ ^ tbTV^So r CO ;t — i^ 1 4 {i. ^ (D^il^ ^'^f^^^'B^^ ^ 
— Ad^irlFUl 5 a O M 1^7 ;^ — is fft $|5 15b, 1 5 c >- 
^17 (c^bT^tt^tbfi^ 2 0, 3 0 U-CIiI^iftt^:^j^$tbTV^ 

^ o 

±fBttl^2 0, 3 Of*. *tc^^MEE$A^^ ^tbTV>5o ^ (D 5 . ^ 
— 1 0 {RiJ<oB 1 lis 2 0 {j:ov>T{*. 3 l;:^i-<J: 5 jc, i^$Si2i^> 
iJ1^^22i:. m^(OS23i:s -(^^^^ 2 4 ;t T V> 5 o ^(O^lttS 

2 0 <Dn^^fii\^'y — f\- 2 5^3lJ;oT^M^tl.-C*3«9s ^1 (O li^ $P ^ 

16] $ T M^R <^ o T V^ 5 „ 

^is- — J^ 1 4^c*5V^■r3l>' Kil!lt;i@Bg$n5m2f4S 3 0 J*. P^f'S 
^b-CV^/.eV^;OS, mitt^2 0 ^IDlt}-. F^^S 1 h . 3 2 i: . 

<7)3E3 3 i:. 'f5^it^3 4 t^i^^^o ^ 1 tt^ 2 0 i?- ^ X . ^2 

fifflv^T*). IB v^^.e < T t> J; v^o 

gl-f^ ^2(O#^ 2 0, 3 0<D«fife. *5 j:t;«!j7;i- — A 1 4 ^il*f•f 

^^ 1 ^ ^ 2 2 0 , 3 0 (DWi^ mi^(om^^Mm-r 

^ — ^1 0 MKmrn^n^m 1I6S:2 0};lov^-C{^.ll]3{c::^-rJ:5i^:. 
F^M 2 1 2 1a <Dft^^#R 1^223 Oifi^ r O 5 2 . 5 

Jb7 5%iJJLT. b< Ji5 2. 5%iJJLJ::7 0%i$ilT. J: t) if * U < J* 5 

2. 5 %i^Ji6 5 %^^;lT^^:^^bTV^:5o 

2 2 Oglljlit 2 2a (D^m^mR 2 ^Sf 3E 2 3 OilLM r © 5 3 . 5 % 
^± 8 5 %eAT^ b < 5 3 . 5 %&.±8 0 ^/oSf^T. X *) $f * b < 1* 

5 3. 5%J!^±7 5%i^Tt-^^bTV>?)o ^1#^2 0}*. :ft-r#*x 
7 ^^T/^f^§B-r # ^ ^Af-I^S bTV>^o ±IB%}i> fl5l^2 1 
a , 2 2 a <Oft^M 1 ,M 2 ^ ^ tl^ tlh b t> . (r/Rl)X100%. 



5 



wo 2004/051101 



PCT/JP2003/015612 



(r/'R2)Xl 0 0 %T'-^x. btuSo - <^mi?l^^-Cf:ift^M 1 6 0 %. 
^mM2it7 0%t bTV^:5oft^Ml,M2<^^H<^±PS:^|5/^$V^^^^^ 
m^ 2 0, 2 2 (Ditf3.l^my!)^A^^ < ti:^ . «> — A 1 4 (D|ft;^f^^{4;e>s J: 

ft^M 1 , M 2 (D±pg<^^fflt*_b|B<Z) J; 5 iClS^'^-ett^M 1 -CJ* 7 5 %, 
ft^M 2 -t?« 8 5 % ^ J: 19 /h^ < S>«f r t 5o 

— ft^Mi, M2 <D^m<oTWii(>^^< -t^* ^ t . ±mt£f3.^wii-d^ 

1, M 2 (7)TPSfi_blB Lfc — ^ffi. -r?:c^*>. tt^M 1 X'ti 5 2 . 5%. 
ft^M 2 -T?« 5 3 . 5%lJ:|g^$nSo 

||2|i^3 0{3:oV>Tfi. F^^ai <DWi^^ 3 l a 0*^^#R 3 ^5 3i 
3 3(Dm%T(D5 1. 5%U±5 2. 5 % igJL T (31 x * U < 5 1 . 5% 
UJlJi 5 2%^r. i?t-^ 3 2 (DW^^m 3 2a (Dft^^j^^R 4 ;d5S 3 3 

cDia^g r (D 5 2 . 5 %&.±5 3 %&.Ti^n'^^nX\f^^o Il2tt^3 0tc 

±m%i-i. W^Mm 3 1a. 32a (Dtt^M 3. M4§r^tL^tvfeb^5bs 
(r/R3) X100%x (r/R4) X 1 0 0 % t?-^ ;t b 5 o 

11214^ 2 0. 3 0{:::}3V>-C. X2 3, 3 3(D^|^ti:. — 
fn^Pit>l^m2 1, 3 1 *5 J;tJ«^!ii 22. 3 2a;•9t>^<15:^UTV^So 
m 1 tog 2 0O|^f|2 1 — Al 4^^:*3V^T!^';:^- — ^=¥-VlfPl 5 

a !j7;^-i^$t$|5 1 5 b i: (D« fe'^V^^|^^ ^ . F b ^ 19 ^6 J -f 

So-^x^^-^J'lO {liJtdiHe^ tL^m 2 $4^30(7)1^^31^. !?:^ 
— Al 4le:*5V>-Cl>;e- — i^=¥-Vtl515 a <Dftfe^il!l<^) ^7 — 1 5 c ^ 

/ji*3, ||1$4^2 0 2 2(i. /^^^i;?>';/17(DI^j^®<^5■^^ 

^(Dl^ji® 1 7 b {Jl^f UT r-f-#*fii?)J $tbT*3«9. CI i> i;? >- ^ 1 

7 c7)/h^rtjiffi 1 7 c ^ ±mp^mm 1 7 b tco^Mt;ij; ^xnhth^mm 

®1 7 a yN!>v?^^l 7cD^#F^jl®l 7 b iJl^i-g^^* $ tb^ ^ 

m2*i^ 3 0 (D^^3 2 fi. /N^^i;?:/^ 1 7 (D/h=gi^jS® 1 7 c(D 



6 



wo 2004/051101 



PCT/JP2003/015612 



:l(DXo\^. ^ 1 fig 2 0 o ft^^i^^R 1 , k 2 ^-^:^^K±^ < 

1 4 ic^lK^tiS F^li 2 1 ty^^i:^ly^l 7 tJirt^^HS^m 2 2 

1 2 1a :i3^X)^^m 2 2 0$lL7t^ 2 2a ;Sr#tt6<J tJl^^^?^ $ -fr 

oo$ft;^fp]lc^l&-r ^ ri:(e:f^;5c^-T?. ^^2 1^: 2 2^ 
-rthW}\^^X ^ ^ — 1 4 (DMi^\^m&i7!)^W^^tl^ :i t^a^o -b5Eb/c J: 
5 1-, ^2fftg3 0(D|^^3 1^>>;*- — A14tc^bT. ft*f^i6^-lir 
TV^SO*T?. 5 — ^ 1 4 u J; ^ ti-^t 

/ii^b. ±5z& bfc J; p 2 3 ^ • 2 1 , 2 2 ^ ^5$^ -e^i ^^Ib 

i" -5 i # {ci f:: ^ C § ^ ^ V^o 

;i(Di5t-I^-i51'^2 1, 22 (DitU^^mm i.X ^ ^ — J^ 1 4(D%:I? 

1 4 jn^-i? 1 oi!)^h(Dmmm^tn!)^if^m-r^'^x<Dm mm^m^fii 

^v^5) ^^ ;^xT y — /^(^S^^fBBt'fe ^ 1 IAS: 2 0 

-V >'i!^\^mmm7!)imtJ:<ti:^fj:^. gfe#T? # § J: 5 'if S » 

T y 1 4 <D — i^=3^-Yla5 1 5 

a (D-B'm t ^ ^ — M,:^^ 1 3 ^ bfc ^ #<DPP 

^^3 2 ^i-^^fifelc^^UT'b j;v^o 



7 



wo 2004/051101 



PCT/JP2003/015612 



m 2 0 (75f^ • 2 1 , 2 2 lc:*5tt ^*/l^tt 2 1 a , 2 2a{i^ 

m.m.m 21a, 22a s^-o(D*®-e?^^bTv^6o ^tis^^x 1 (Ji*5tt 

S*^iH^#R 1 0 J: «9 MStS^X 2a. X 2 b *3 5 ft ^ R 1 
l^/^^<^5gUTV^5o ^5T?«. fill 2 la, 22a ;S:Ho(DftS 
-eff^^bTV^5o miS^i^X 1 iJ:*3»tS ft^#@R 1 0 i;. f^-^f^^X 3 
a , X 3 b J^*5Jt § ft^¥^R 12^. MW^J^X 2a, X 2 h K:}^^ ^ 
ft^¥=^R 11^<7)P#^*^ R10>R12>RlliC^^b-CV>;5o - 
(7) <t 5 T^^lg-^ftBlC 5 2 3 Vtit^ iz.mm^i^ 

X 2 a . X 2 b 'omx.h:it ?r5fe^{-B&Jt-e# S J; 5 l-'JeSt^T*. • 

2 1, 2 2 7!)^i^:)7m-v^M^i^^iiL-^^tfj:^mm^Mm-r^^ 1 

0 (D^ ' :^m3 1 , 3 2 (Cjott SfL5I^t(Oft^¥^^^ ±|S^Jfe^ST*^ 
0JU^mi*ft^2 0 i:lRl^lc:SJ^-r6^:^:6S-e^5o f^^ 2 1 . 3 

1 t^t^2 2, 3 2 (DV^-f — ^l-:fcMt 5fLaIit<^ft^^^^ J I 

«- (O ^ IH5 ^ I- Hi -a- ^ 5 - ^ ^ - ^ « ^ b fii ^ # <^ p n 



8 



wo 2004/051101 



PCT/JP2003/015612 



ii^*fc(*l5^Jh-r-5 ^ ^ ;65T-# So Vf>^hs ;^ 7^ T U V -/u/j; if 

Vv^a >'tr^^ofc:5t;fe^T*^>«r fft ^ IrJ tJl {fir $ ii: S J; 5{--T?%S<Z)-C. ^ 
$ b > *B 0J <^ fife ?F^^ <lr tJi 0^ S o 

IEl6(C^$tLS^-?!7 — TiX;^ h^^5/ h*5j:U^lll7{31|E|6(7)^>°17-Ti/ 

msi^^^!7— ;:^7^T y ^if^mmt^n^^^^f^'^'-^ i o i ir^^ — i? i 

0 1 (DmWi$^ 10 1a KMl^:^ ^y^V 1 0 2 a ^^Xfmj^:^ V -f ^) 
^ 1 0 2 b ^ ^^-rS;* $/:/yv^l 0 2 LTj^M^Hyb/hitSlir U 
T<Dr>;^ — Ai 0 3 :rtj«^ — A 10 3 bT<^!?;^- 

— A;}^-^'-yH04 S ^- A^-^a«A ^ . ^ !J7 A 

IfeSl^^ 1 0 6 — iSlfl5 365^^ i9(^fc:fe(^y^7^Ty>'^:tc^-/VBtC 
fl^s 19 , ftfe^Siasjeii^^iJ 16 1a A;^** 161^. figpieiaF^ 

{j:#A^tt-C-e<^-dS$|5;6SA;^$* 16 1 i 6 i a iciiS^^n. ;=^7" 

1 6 2 ^ ^ f^^U-h^ h — v^3>'/^— 162 (^teiSlfPt-^i^ $ l> ^ 

tjr 10 5 f*#$15 10 3a 103b. 103 c 

-r'5!>:^>-i>>l 0 S^llZ^b. ^1^7;^- — i^l 0 3 (7)$4IH5 1 0 3 b > 10 3 
c ^^^(Dftb^ 1 0 7, 1 0 8^^LTlH]^i^Et;i^i^bfcmiiDi^ 

IHJ 1 0 5 a i . — AtJn^ — 10 4 <lrlCl^ ^ — i=s ^^J^ ^ — 1 

04J|rW;^tti6 3 ^lTJ«^m;^tt 16 3 (Ji^-a-^nfc 2 o<D^«M<7?IA^ 



9 



wo 2004/051101 PCT/JP2003/015612 

109. 1 1 0 ^i^^ bX^i^ bfcm 2 itZ^^ 1 0 5 b a: 5S:^i-5o 
miiDi^lfPi 0 5 a i-t^ ^ — M. 1 0 3(Ofi;^r^tc:S<'^eoT*3«9,^(^ 

;ft^^f^ — ^|F15(C(i$S^ 107(D^^107a ^^^^l^-T ^^WH 1 5 

1 m^WlLl 5 1 0-i^lC3g;fe5^a C?L 1 5 2 :s. TJ^ ^ - ^ ^+ §15 1 5 
3 t .^WH 15 1 ©ftfci^tJ:5S/j: t) $ft^ 10 7 <7) ^ ijj ^Sr ^ i" S ^ $P 1 

5 4 ti>^mn e>tvTv^s„ ut. ^^^tl i 5 i 107 1 0 

7 a i^S^-g-^ tt. 10 7a (D-miZ-mmir ^m'^(Of3. CM 1 1 1 
^aca 1 5 2 Kmm^n. 1 0 7 a (D{&SiS^tr|flia^^J$|5 1 5 4.{c:# 
#^tTV^So*fc:^— 153 tc^ — ^101 ;65^#Jt btbTV^;5o 

^ 1 iCl^gP 10 5a (^tei^^PlJKili^ 108 (D^m 108a ^^^^W 

■rs^i^TLi 5 5 :BLx:^m^wiL 1 5 5o-ct-5i?fc!5tt^i 0 8<D^iii 
0 8a (D^wi^mm-r^MMin 1 5 e }5sts:tt bnTv^5„ 1550 

0 8a (DftilC^tfllB^^J^ 156 i^^HifX^^^^o 

^ ^ — j>>^^mmA(D ^ ^ — M. 1 0 3 i-tm^^(Dm^^-t 103 

a (D — i^gjei^it b tbfdittlfP 10 3b i07(DF^$ii07b (c$4::^iR] 

--(^^Ibilr RTtfelii^A^ tv. 10 7 ^Sr^/M^X^^^TL 1 5 licHIfeg^E 
^C^i$$tvTV^5<. #§B 10 3a (^ftfcffilil^ft 103c 

lOScDF^Hiosb (e:fi^|B]-^(DS»^'5rtg{-#A$ti,^ tt^ i o 8 % 
m^^X^WH 15 5 }^:lHIifei^E^c^^t^^^-CV^So ^I^lll07b. 10 

8 b 10 3a bT*5 — A103^Sf4;^f^ — 

--^tlj-t--5^-^«p*=ii^ 1 0 7 b ^#::fe-i^-:;^--^f EE li^;^ — a 
10 3 -^^tb-t-S^^-a-fii^^ i o 8 b ^ fib :^r6] fife :^ 

^7;^- — A7)>-f— /H 0 4«tii;^fAl 6 3 lJ:iK'^®^^^'C''^So 

r(Dj;9^^'^7;i--Al 0 3 ^^m-r 1 0 7. 1 0 8 T =3^ T 

3E107C. 1 0 8 c <^il:=il^ d ^ f^^ 1 0 7 b . 1 0 8 b (^Ulil^ 

1 0 7 d , 10 8 d<D^mt:ii. t l.fLm^. 3E107C, 108c Ki^-ir 



10 



wo 2004/051101 



PCT/JP2003/015612 



^m^miOYd^ 1 0 8 d d /R 0 :*:X|im*&-t?^* btbfc 

m (53%) XV) V^ffi ;t 6 0 ~ 8 0 % ) fT^^LtKX^. 

0 7. 1 0 8 dS^i^bfc^?;^- — A 1 0 3 1 0 7 a . lOSatC^b 

Tift::^[Rj^^lb ^-lir^* ^ ^ S i: 5 J- UT fc^o >fe*3x EE i o 7 c . 

10 8c :Rt;«^#f 107a. 108a (T^fljt^t 107e, 108e 0)^3^^ 
i?l 0 1 (Dmtl^ 1 0 1 at!^7:^-'-Al 03(7)f4$I51 0 3 h t 

:/^lr^-t-S^?f^:* y y >- i o 2 a S-t^^Ht?^:* 5/ ^ y ^ i 0 
Vj/ 1 0 2 a t*|lb^ 10 3b (DjSffiJd-fe U—iy b ^-^iSlt 5 ^ JJl J: ^? « 

j^fe^tLT^s . *fcx 5/7'yi^i5^i02b (iJ^tt$i& 10 1a (ii^-a- 

fbfcltilHSW 1 0 2 c (Df^mz.±u^^^B ly^m^-f^ ^ t \cx 
^ tiX^ K) . MM:^ ^y^V>ifl02a RXimj^:^ :/ y ^ 1 0 2 b 

>fe*3, ^7 i^^^^ 10 5 P^lCfi, h — V 3 16 2 (Dmtli<^ft- 

A;^*ft 1 6 iRX^m:f3m 6 3 (D+B^m^^^iit^: J:o-c;^7^T y :/iJ^j^: 

m 9 a^i7;^-~A(75|4^[B]--cO#il)»ifl7i^ 107d. 108d \^lJUt> 

^i-i, ^ :t- — J^ 1 0 3 {cU^iB]— :^ (:&:^) <Dt)A^lJ\it> ^ , 

103b;5S^ — iJ'lOl <DmW}^ 1 0 1 y-f ^) '!f \ 0 2^^bT 

^-^^ ttfc ^7 — 10 3 103b^«J^107{c:j;!9, *fc. 



11 



wo 2004/051101 PCT/JP2003/015612 

Ul 0 3 c^fiSl 0 8KX ^ Uli^i^tC^i^b. — Al 0 3^ 

f^#il07b. 108b KM \^Xm:^\^^^Wi^^ t UTfoSo ^f^. Ift 
g 1 0 7 ^ 10 8 (D^ 107c. 108c {^^It 107a. 108a RXJ 
rt^l07b, 108b (^fliilt 107d. 108d. 107e, 108 

e (D^t^:fe$|5^^:^fcgb■CV^So $6^ 1 0 7, 1 0 8 » T T /H^ |fP <^ 
iEtr J I s^*&jit J: 9t>:k#<bTfoSfc«>. !^:=j--A103 %^$li 0 

7 a. 1 0 8 siKM\^xn:^\^-^^W}^^^:itit^X'^. -<^l> 

^- A 1 0 3 ©$ft::J^|R]--<0^»)»'lr. HI 9 (a) Ktt^T X 0 ^"^T 
(d) lC)t'<T# < i-5 ^ i So 

•TsTT ^) —/VB (75^^:^:65 A;^tft l 6 l . b — iXa 16 2. 

tii;^)|il 6 3:S.tJ^'^7 — A*;-^ — 1 04^:^^b-C!>;^*-Al 0 3 (d-fetb 

^^7;^ — Al 0 3 \Z.M'ip^^^1on^(^^ti\'^ ^^X"^ ^ — 
103«l^#107b booi^l^il 107al;i^bTfft:^I^ — :^ 

^) ^^Wi. f^^lOSb Srif J£ boo^H 10 8a >f!j- U T lib :^ 

[Ri-fife^ (^e:J^) ^^WiV. ^;e--A 1 0 3 <7)IlI^:^;JS/h^ < D . e^^i- — 
Al 0 3 ii^h^ — 'f' 1 0 1 (DmWlMi 10 1a -^(D^ft ^^fPi" S - ti^X 

- y >'i/^^$f (c:-e# So ''ce*^. a i o 3 ;6Sfi;^f^ — (*;^) 

W'WJ-r^m^. $4gpi03c^!^^108b<!; (itB^f^ii] b. *fc. ;^ 

-A 1 0 3 7!)^m^\^i^^ -^^Wi-r^m^. i o 3 b <^ 1 

0 7 b i \t.nn^Wi-ir ^ o 

107. 108^^^ bf::«^T*fe5fcJ?). ^-^J' 1 0 1 ;d5^1b^ 

— Al 0 3 ^P^O/jNff^-fb^grHI S ^tti^X^^o 
llI10^#RgbT. |^|glt-^$tvS^-«!7— Tv';^h:3--5,h(i, ft^l 
07. 1 0 8 (Dp^mi 0 7 h b 107a. :RtJ^|^#108bi: 1 
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0 8 a ^ (D^:^\^^<DnM^W}^^U-r^^m^^t U-C<D#143SI 114, 

1 1 5 ^n<>ffch(Dx-h?>. fj^^. ^ ^ 0 3 np^m 1 0 7 h . lo 

|1110lJ:*5V>TsttlfR103b> 103c<^j^'=f'iclf^Jhae>lill6. 1 
1 7 dS^it btt-C*3 . ^Jh«)$l 1 1 6 , 117^F^«ri07b, 108 

b ^(T^FfliJunifffe. t£f3.m^s =tj^^m(om^mi 14, 1 1 5;dS|gttb 

nxi^'O . ^W^M 114, 115}6SF'glil07b, 108b ^Sr^ll 1 0 
7a. 108a b T « $P 103a ^ -[4 ^ . I^mi07b, 10 

8 b <D^^ 107a. 108a (CI >5t-r S $4 fS] <?5 jg®] ^ V^ V^ ^ o 

•=e-i? 1 0 1 ^JtSigib^tLJ^evN^^fa^t^e^^-A i o 3tm:fj\^-:fo 

i^:^) ^^tti-S^-a-. ^ ^ — J^l 0 3 (OmU 103a^Sf^#107b 
«rtf JEb. 113 ^m^^^^^ ^--^ 10 3 1 0 7 b ^ 

rt^l 0 7b ^^«il 07a i: tD|*:^|^]'-<^)1=B>^^W) 
^nm-r^o b-C#tt# 114 (^1^^^^»;5stgjp-t-S {e:tJ§o-C'i7;^-A 1 
0 3 C0^»]4/55M^i>-r — A 1 0 3 (^;^) 

^Sj-r-Sm-^^ e?^- — Al 0 3<D#g|51 0 3 a/55|^#l 0 8 b 
#-14^ 1 1 5<lr^*-ti:ooe7:^ — iNl 0 3^S|^$|1 0 8 b t th 
m-Wi b.F^^ 1 0 8 b 1 0 8 a (7)^::fe'lBl-^(^+a*f^l& SrJU^J-t" 5 » 

^ bTWttlK 115 (D^^z^^SdStgjfjp-rsiJltJ^oT ^7;^ — A 10 3 (D^WlM 

ihfelri 1 7 ^^n^ bT#'l4^ 115 r 5 f^H l O 8 b 

5^1b b^iev^o *fc. 1^7;^- — Ai 0 3 >6s :^ [S] #. ^^Wj-t^m-^. 
jhi?)^ 116^^ bT#tt^ 114 ;as^tp:: i: (c/.? i^^ i 0 7 b 

^lii b?:cv^„ 

^fc. I^^107b, 108b S.tJ«^$l 107a. 1 0 8 a (Ot^^m^ 
<7?tB^5^1l]Sr^i^^J bTV^S^c^^). t> ;r 0 3 :jltJ«llft^ 1 0 7 , 108 
^m^iZ^tPm-^. 107b, 108b (D^m 107a. 108a i^M 

-rsl*^r^<^(4es.TJ^!i7;^ — A 103<D|4S107, 108 \cMi-^^:^ 
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1 0 7. 1 0 8(D^^107a, 1 0 8 a ?rli:fe- |r] '^^tb"5TI^ b l^lt 1 
07b, 1 0 8 b S."CJ*^$w 1 0 7 a . 1 0 8 a (Df4:^[p]^<^+i*J-^tb ^^Jp 

m-r^i^M^^t \^x<Dw^mi 1 s , 119, 120, i2i^igttT 

V^So J^iiiS. 1 0 3 «l^lil 0 7 b , 1 0 8 b {C^ U-Cll;^[«]-^ 

^^10 7 a. 1 0 8 a «:^i^7L 1 5 1 . 1 5 5 :*r [r] ^ tb ^Sr rT 
tgie:m-^^nT*5 t) . ^^liri 0 7 a . l O 8 a jS.T^^^J$i5 l 5 4 , 15 
6 (DPHlliimf^ta, itid^m^. =f 1 2 0 . 12 1:dS^Jtbtt 

TV^-5„ 1 0 3 b . 1 0 3 c O^tf'l^K^ihJe)® 1 2 2 , 1 2 3 t^^if 

P>nT*5 9 . ^Jhi?)^ 1 2 2 . 1 2 3 ^rt^l07b. 1 0 8 b ^ (D 
JEfl^a. iti^^m-^. =?Atg^(^#ttl^ 1 18,11 9>dS|gJtbnT*5«9, 
^#<4^118, 1 1 9 ^aspfcjifi 1 0 7 b , 1 0 8 b Sr^^ 1 0 7 a . 10 
8 a Ij:^UT#$P 10 3a 410 ^ {4 $ ^ 107b, 108b (D^m 

107as 108a ^fi" S fi:^ fp] (7) i^®J ^ g5 V> V^ S „ 

^-i? 1 0 1 7!)^mW}^ti^.^^^^^n^X'^ :t — J^ 1 0 3;eiS$i;^f^ — ;^ 
(y^:^) ^^Wi-^^^-k. ^ ir — 1 0 Z (D-mn 103a;65pfeg$|i07b 
^*?JEUs 118 ^^*-aroo«j7;j--A 103dS|^#107bt^ 

1 0 7 b i:^^ i o 7 a ^ (7>|ft:^lR]-^®+BM^»i 
^Wl^J-rSo ^ U-C#tt^ 118 (D^;^^l:;asji;(jq-t-6 iJl^JgoT e^;^--^ 1 

^Wiir ^m^. ^ — A 1 0 3 <dMU 1 0 3 aJiiSl^^l 0 8 bSr^fJEb^ 

3^i45S 1 1 9^ji*-1too!^;^ — i^l 0 3;65i^^l 0 8 b t th 

^Wi b.P^^ 1 0 8 b ^^$1 1 0 8 a ^ (D^:^\^^(D^^^Wi^-^Uir ^ o 

^ uT#tt^^ 119 (Dm^-SLi)^^M-t^\^'^^xt7^—j>^ 10 3 (ow^mm. 

ff^W.(>ir^o — Ai 0 3 t)^^1?]Pi—:^ ^^ilj-f S^-^x 

iha?)|i 1 2 3 UT#i4^ 119 t^m^. ^ 1 0 S h . ^^MW- 

10 8c l^xy^^m 108a fSr^n^ U-C#14^ 119 t^n^. ^ 1 0 

8 b . 10 8c S.t>'^^ 108a ^Sr b T # ^ 121 t^mts^ t 

9 . 10 8 — ;^ (*;^) -^^Sj-f-^o i^f^. ^ 

-A 1 0 3 dstt^i^m^ (fe^) ^^Wi-r^m^. ±}^m i 2 2 ^ir^ u-c 
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#14^ 118 m^^. ^ fetCP^Ii 10 7b. mmW^ 107c RX^^m 1 0 

7 a bT^ttJg 1 2 Oib^mt^:!. tizf£<o , $6^10 7 <D±i^m:^\^m 

|^^107b, 108b RXJ^^^ 107a, 108a 0<ft;^|R]-- 
(^*B^^W}^*1]^J UT V> S fcit). ^ ^'-J^ 1 0 3 RXJ^%^ 1 0 7 , 108 
trm^iZitf ^-a-. F^^ 107b. 108b (D^m 107a. 108a t^l^f 
•t^^:^\^<Di<LmRX^^:=t — J>^ 10 3 <0$fi^ 1 0 7, 1 0 8 IJI i" 5 :^ 

Ell 2 ^m^m\^XWim\C^:^th^y^9--rZ^y^ h:^:=^^y hf^. 
il!l(D$i^l 0 8(Zlft;t-C. ^ :t — J^ 1 0 325.t/!>;^- — A^^jN-f—zWl 0 4 <D 

mm^ >L-m^m^mm-^m t l-c. iftfu i o 3 c ^m^^^^m^^ui 
2 4 ^^tt. ^ ^-^iinciEe^tLfc^jsoj^ni 1 (di^^ 1 0 7 (d 
rtn 1 0 7 b :sLXf-^m 10 7a (oi^:}j\^^(oi(^n^Wi^nuir^nm^Wi 

■ ^ bT<7)#tt^ 125, 126^|^lil07b OMffi{iI--^> 0ntLh(O'X^ 
h ^ s filFIS 10 3c fill&^^^t 124 }C>?f UT|6>^rS]--#l&-BItM ^ UTfe 

1 0 3 {i*4^|fp*t 1 2 4 {c^L-c$ft:;^ip]-^#i&-5itfei;*g^fe5o 

H&gB 10 3b (Di^tftJlttJtJ^tt} 1 2 7;iS^ttbtLT*5«?. ^Hfe^ll 2 7 

^f^#i 0 7 b<^r^. :^xj^mu i o 3 a tpsmi 0 7 h t <Dmic^>tr m.i-£ 

^a. l-£i3.m^, =?A^g^(D#tt^ 1 2 5. 1 2 6 a^^if htlXUrS 9 . ^# 
125, 126:dSpk|$|107b 10 7a <D $4 :^ [hJ nfi Jc: {i j $ 

i^^i07b<Di^^i07a (d^^-r 6tt;^iR]--©^»^P;&v^-ev^5o 

H 1 IjX^tP 5 a (^tei^lF|5J*^it?L 1 5 5 (CftxT. Ift^HJ 1 0 3 c ;6S#A 
^tV-SDfl^L 1 5 7^t;?^[a7L 1 5 7 (Dp^mK^^^ 10 3c (D^:^J^ 

JdlB] ttX^iSJ. ^m-tinf£^ — l O 3 ^ ^ — J>, l 1 0 4 {c 

^(Di^mni 5 8t;:fi$fi$pi 0 3 c ii^mm^^i^^^^ti^m^^u 1 2 

4 ^ . m^^nU 12 4 ^f5fBJ¥#tt ?>::^f6]-^-f^-#-r =1 ^/v^-^^Ti-Pj 

1 2 8 . JlK^TL 15 8 tD^$p-^0^;^|HJ^ W C^mHUU 1 2 
9 <!: ;6SJ^5^^$tLTV^-5o Ct^MTLgP^ 12 9 flUX^a 15 8 (D^^^(Dm 
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m^^u 12 4 ^■m-rthi-fi\^mii i 5 s tdf&ox 

TLl 2 4 a:S.t5^tt^7Ll 2 4a A @ ^ ^ Hl^-T •J $4^ 1 3 0 

It f>nT*5 . ^-t-'< t) fft^ 13 0 UTlftlFIJ 10 3c ^W^$PW 1 2 

(^:^) -^^«J-r ^m-a^x tj7;i--A 1 0 3 <Z)#§B 10 3a >6S#14S 126 

12 6 ^m-^^^^"^ ^-J^ 103;OSF^g^l07bt 
b t>tc:;&:^^^ibb. F^H 1 0 7 hlBL-C^^n 10 7a OW:^ fS]---(DllM^ 
lljSrfflifiJ-t-So ^bT#tt^l 2 6<D^;^l:;iSiiJDt-5ie:bfc:dSo-Cl>:^- 

1 0 3 0^i!l»;6S^ii>i-6o *fc. — A 1 0 3 
j^) -^^ib-r S^-a^. Jh«)|fel27 36S|^mi07b #ttm 1 2 

5 ^a^-liroo A 103;6Sf^^l07bi:i:t> \z.:^:fj ^^Wi \^ . 

^ 1 0 7 b s.t)^^# 10 7a (D 1(^15 \^ ^ (D ^ Wi ^ n u-r ut# 

ttmi 2 5<7>^^5^»>6SiJ|;fjp-r5{c:=gfeo-Cl>4--A 1 0 3 <Z)^l!]»;6S^^^j^-r 
* fc. 1^*1 10 7b 25. TJ^^^ 107a (Z)fft:^[R]-^<^ffi>ct^»I tr^^J bT 
V>^f^is6. 1 0 3S.T^«I^ 1 0 7 ^m^iitf:»'a's F^^ 1 0 7 b 

(O^^ 10 7a t::^i-^*i:^i^<^<4fiS.tJ«'>:^-^ i o 3 i 0 7 ^j: 

So 

10 3 (D^-^-na^rtiiis 10 7 t^-xwx^s '^^-'^m^n^UM i 2 4 -c 

5^ bfc«fife^;l*3V^T. 10 7a % *ft ;^ Fr) ^ # «J "51 ti ^ I^lffl 1 0 

7 \, t t7 7>r — J^l 0 Z t (On:^\^-^(Dimn^W)^U± I^mi07bi: 

^^1 0 7a t(Dn:)3^^(onn^Wi^nm-r^nu^^t b-co#i4^ 

13 1, 13 2 t:^^ 10 7a (7) M 'M ^ It ^ 5 o 

^gj-J*: 10 7c IBlXJ^^^ 107b ^DflJl^t 107b f*m*&^S ^ \^ ^ 

10 7a <D|limm 1 0 7 e ^_b^&Of^«ffl 107b O^lljt^t 1 0 7 d i 
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J; ^)^±#<U. — A10 3 107a. ^Nt^^v^^-i/lOS 

}j:>5t bTtt;^[^--^»] ^iirS rir;eiS-e#6J;5J-bTfcSo 107a 
ti^i^TL 15 1 l2:$i&::i^ip]-^<D^«j|[r«It6tciR'g'$ ttT*5 «9 . 10 7 

a tmi&mi 5 4 t(Dm. RXJ^^mi 07ai:*3tC^lll i:©KJC^>Sr 
MJi:}a, i-ii^m.^. :^M.mm(Dm^ni 3 1 , l 3 2;^S^^te)ttT*3t)^ 
13 1. 13 2 ii^^t^ 107a^rt$il07b <D^:^ ]^ fp ^\Zi^L 

i07a(^F^^i07b ^c^i-;5^4;^[^^(^]®Sb%l55v^-cv^ 

S o 

1 0 3 bcDi^ff'tiiJiii^^i 0 7 b o#:;^|Bj^o^i!i^^$iJi-5 jLha^) 

^13 3 t^mi-f htlX\f^^o 

^-^10 1 3is^l^I$;i^ncv^^^^^i5-c^J7;i--A 1 0 3 ii^n^]^-:^ 

(y^^) ^^W}-t^m^. ^ ^ — J^l 0 3 ©#|H5 103ad5|^#107b 
?r#|E l^F^^l 0 7b:dST^;^ — i^l o 3 t t -h K^W}-f- ^ t t 

1 0 7 b *5 <tT>*^ 10 7b ^^{.X^m 107a ^#JE 1 
1 SSr^^-frooe^;^ — Al 0 3f)^^h \c:^:)f^^W} b. I^$ll07bi: 
i?1^$|l 0 7a t (Dm:^\^-^(DmM^Wl^nU-r ^ o ^bT> #14^1 l S 
<7)^5^fi/iiSli^p-rSJcti6oT ^7;^- — A 10 3 (D^i!j4;5S^ii^i-5o 

0 3 ;5S#:*'I^ftfe^ --^«3i-5J»-a-. Ihfem 1 3 3 ;6SF^ 

mi 0 7 b Sr*¥ffib. ^F^mi 07b;dSi>;^^Al03i:^ 
t th\^. P^^107b RXJ^mWsi^ 1 0 7 c bTi51^fl 10 7a ^#J£ 
b. 1 3 2^^*ii:oo[>;j- — i^l 0 3;65$P5 -^^Wi b. 

#1 0 7 b i: ^#1 1 0 7 a i: <Z>||&:^ Ir] O^B^^Kl ^ ^^J "T S o ^ bT# 
141^ 13 2 (7)i^^^^fi;6Sii;j!)qi-;5 dtioT 103 (D^WsMi^m'p-i' 

rt$|107b RX/^^ 10 7a <73 |ft :^ [6] O tB ^ ^ li) ^ ft^J l-'C 
VN5fcJ?)> ^7;^- — A10 3 S.t;«l*^ 10 7 ^m^iZitf^-^s 1 0 7 b 

(D^m 10 7a lC*ri-:5lft::^[p](^{4e:S:U^5';*-- A 103(D$ftgl07tc: 

So 
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?te*3, F^^lOTb.. 1 0 8 b c^mJI^t 1 0 7 d . lOSd^Rm®^ 
i--5ftli> mil^l 0 7 d, 10 8 d (Dm^\^'P^'^i^W:f^^ti:0F]mm^ 

^-r^m^ ^ UT % J; v>o ^tc. mmoymm s ^c:*5v^T. i o 7 a . 

10 8a (D^^m 107e,108e R M ® ^1 1" ^tfe. ^ fL 3I ^ 1 0 7 e , 

1 0 8 e (Dmij^^^^i^WiB^^j^^B^m^^'r^m^t. u-cb j;v>„ 
*fc. $i&^ 1 0 7, 1 0 8 (DT^z^T /i-p^^mm<Dm.^±^ < 

LT^ t^^l07b, 1 0 8 b 1 0 7 b ©fliilt 1 0 7 d , 1 

0 8 d (Dm'Jik^^^?>7!}^. xitmm(Dmm 5 (dx o i^^m 1 0 7 a , 10 

8 a 1 0 7 a c^fl)!^ 1 0 7 e , 1 0 8 d (DM'^^^^ 

/H^fBI!trHl<^{iS?r 0 :^X||^*& ( J I S ^ ^> 1^1" So) (^^^^il J: 9 tj^t 
=¥i/T/H^lFRiSira<^iit:dU I S ^^&m-e 6 ^ ffl V^ fci^-g- It-^T # 
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i;? V }C ^ it -f- l> :^ - A ^ ^ g T' o T . 
ffi ^ /^c: « M IS tJ7 ^ Jl ® J- ^ b T *B ^ iJl «^ b T V ^ 5 
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I^J^BJc:^ bT^i*^5^•!J RTtitei-^-g' L.TV^5^^'!7>-T i^;^ h^^-jy ho 
bT#;^rB]t-'fig^J6 b-cv>5 ^ 2 tt^c^p^m MIB i> 

ho 

ttfiE^ 1 %^(D\Hm(Dmmm^m^^m t b. 

$<ig^bTV^^/•?I7 — Tv-^ b^-y ho 
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